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Nucleic acid drugs are desirable therapeutics for the treat-
ment of fatal diseases like cancers. For clinical translation of
nucleic acid drugs, carrier systems that protect nucleic acid from
degradation and help cellular uptake are needed. Accord-
ingly cationic polymers are used as a carrier due to their strong
electrostatic interaction with nucleic acids, which produce nano-
sized particles [1].
In this study, branched polyethyleneimine (BPEI, 25 kDa) and
ε-Poly-L-Lysine (ε-PLL) were conjugated with a temperature-
responsive polymer, poly(propylene glycol) (PPG), to prepare
biocompatible and temperature responsive cationic polymer
for gene delivery. Terminal hydroxyl groups of PPG was acti-
vated with 1,4-nitrophenyl chloroformate (NPC) to prepare PPG–
NPC, which then reacted with primary amine groups of BPEI
to produce BPEI–PPG conjugate. Degree of NPC modification in
PPG–NPC was quantitatively analyzed by measurement of ab-
sorbance at a wavelength of 410 nm. Approximately one NPC
per single PPG was successfully conjugated. After reaction BPEI
with PPG–NPC, the extent of PPG conjugation per BPEI was ana-
lyzed by fluorescamine assay. Also, modification of primary
amine in conjugates was quantified by fluorescamine assay
using ε-PLL as a standard. Absorbance of conjugates in 1% triton-
x100 1XPBS solution was measured at 390–475 nm. Solubility
of BPEI–PPG in deionized water (DW) was examined by mea-
suring transmission of polymer solutions at a wavelength of
400 nm after incubation at different temperatures, 4 °C and
37 °C. Transmission of polymer solutions at 37 °C was signifi-
cantly lower than that at 4 °C. In addition, BPEI–PPG exhibited
the reversible transition behaviors as changing temperature,
which suggests that BPEI–PPG might form micelles through hy-
drophobic interactions in a thermo-sensitive manner. The
complexation of PLL–PPG conjugates and DNA was verified by
1% agarose gel analysis to confirm encapsulation of DNA in
conjugates [2,3].
We synthesized and characterized poly(propylene glycol)-
conjugated cationic polymers, which showed excellent
temperature sensitivity in aqueous solution. This novel cat-
ionic copolymer might be applied for thermo-responsive gene
delivery after biological evaluations including biocompatibil-
ity and binding assays with genes.
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Fig. 1 (A) Quantitative analysis of amine modification after PPG conjugation to poly-L-lysine (PLL). (B) Temperature
responsiveness of PPG conjugated cationic polymers. (C) Gel retardation of PPG conjugated PLL polyelectrolyte complexes.
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